Summary: Thyrotrophin releasing hormone (TRH) test has been done in 62 subjects (females, average age 72), in order to analyse the stimulated TSH action, to assess the immediate thyroid reserve and to make the rational parameters of the thyroid function in the elderly. It was concluded that biochemical alterations provoked by application of hypothalamic thyrothropin hormone are very complex, but important for the clinical practise, giving the possibility of assessment of the actual state of the thyroid's function. It is also concluded that the estimation of TRH stimulated TSH in 20th and 60th minute, and T3 and FT4 in 60th minute of the TRH test provides very solid and rational method of thyroid function estimation, as well as the estimation of the thyroid reserve.
Introduction
Thyrotrophin hypothalamic releasing hormone (TRH) is the first hypothalamic peptide agent that has become available as a powerful, nontoxic diagnostical tool. It has been isolated (1) and produced in sufficient quantity (2) , so that its structure could be properly analysed. It consists of three aminoacids/histidine, glutamic acid and prolyne in their levogyre stereochemical types (L-pyroglutamil-L-histidyl-L-prolyne amide). TRH obtained by synthetical means and natural TRH have both the same biological action (3) .
TRH is tripeptide with molecular mass of 362 Daltons, which retains its biological activity given orally, as well as by the nasal and parenteral route (4) . Under certain conditions, as well as in elderly people, rectal use is also possible and recommanded. Biological half-life of TRH in circulation is about 4 minutes, what makes the analysis most convenient, after the intravenous administration. Thyroid hormones alter the pharmacokinetics of TRH, influencing the elimination rate. In an euthyroid person the average plasma elimination rate of TRH is 22 ± 3.4 mL/kg/min (5) .
In hyperthyreosis the rate is 22.7 ± 10.7%; in hypothyroidism it is slower (41.1 ± 4.6%), and is in negative correlation with the logarhythm of thyroxine concentration (r=0.91).
TRH is resistant to most of proteolytic agents, but its degradation is not studied enough. Its degradation may caused by peptidases and some amidases (6) . Enzyme pyroglutamil peptidase causes degradation of TRH resulting in the cyclic compound named hystidil-prolyne-diketopiperazine, which has numerous biological activities: antagonism of the ethanol-mediated narcotic effect, hypothermia, increase in the cyclic guanosine monophosphate (cGMP) in brain, inhibition of the potasium-sodium pump, ATP-ase and prolactin secretion. The compound has been found in free and bound form in different parts of brain tissue (7), its distribution being different from the distribution of TRH in brain; it is supposed that this dimer is a mediator of TRH activity in the central nervous system. The influence of amidases contributes to TRH-OH form action, whose role has not yet been thoroughly investigated (9, 10) . Enzymatic degradation products of TRH are involved in the regulation of TRH action.
The purpose of this study was: a) to analyse the stimulated TSH action; b) to asses the swift, immediate thyroid reserve which has a certain prognostic value in the states of adaptation, different causes of pathological ageing and the states of infection; c) to gain the rational parameters of the thyroid function in the elderly.
Patients and Methods
TRH test with a dose of 200 mg/mL given in morning hours was carried out on 62 females, average age 72 years, 65 ' 82 y). Neurological conditions that could influence the dopaminergic system and thus alter the TSH action were excluded (11) . All subjects were euthyroid before the test, and none was from the iodine-deficitary areas. Family history concerning thyroid gland goiter, was negative. All subjects willingly submitted to the test. e) The results obtained were analysed by parametrical statistical processing. Hormone concentration values were the result of the mean value of tripple measurement of the very same serum sample (x) with the exclusion of one standard deviation value. Intrassay variation coefficient (CV) did not exceed 5% and 10% in interassay. Significance of differences within the same group was assessed by one-course variant quotient, and between the groups by the Student's t-test.
Results
The basic value of TSH concentration in normal elderly persons was higher (p(t) < 0.001) compared to the control group (3.98 ± 1.20 mU/L versus 1.88 ± 1.64 mU/L). There was a positive correlation between TSH concentration and the subjects age (r=+0. 18) , and between the basic concentration of TSH in the elderly and T4 concentration in sera in the range of +0.23 while the mutual dependence on T3 was very small (r=+0.07). These data reveal the importance of the influence of T3 and T4 TSH regulation.
Basal values of T3 and T4 concentrations are lower (p(t) < 0.01) than those in the control group (Table I) .
TSH is stimulated after the intravenous administration of TRH, and its serum concentrations increased in all subjects. Concentrations of hormones in sera were in ranges that were suitable for the methods used (Table II) . In healthy elderly persons mean values of concentrations of total and free thyroid hormones are significantly lower (p(t) < 0.001) than those in the control group of middle-aged persons (Table II) . In elderly, the increase of thyroid hormones concentrations is slower and reaches its maximum in the sixtieth minute of the test. However, thyroxine and triiodothyronine, as well as their free fractions, rapidly increase in control group after the use of TRH, reaching maximal values in the twentieth minute of TRH test (Table II) .
Concentrations of free thyroid hormones (FT3, FT4) showed no statistically significant change in the elderly during TRH test (p(F) < 0.1.
On the basis of the obtained data regardine the changes of TSH and thyroid hormones and the time of reaching the maximal values, the swift, immediate thyroid reserve was estimated. this was obtained by the analysis of TSH concentration in the 20th and the 60th minute of the test and T3 and FT4 in the 60th minute of the test. In 94% (58/62) of healthy elderly subjects, euthyreosis was confirmed. In all subjects of the control group TRH test revealed an euthyroid function and a satisfactory thyroid reserve.
Discussion
The thyroid reserve contributes to the maintain of the levels of metabolic processes in healthy elderly and middle-aged individuals as well as during hypothyroidism. It is of vital importance for the clinical practice, because it has a certain role in pathogenesis, clinical course and onset of complications. It is easy to be estimated by hypothalamic thyrotrophin factor (TRH) and analysis of changes of serum TSH concentration in the 20th and 60th minutes of the test, and also by analysis of thyroglobulin proteolysis of free, metabolically active T4 and T3 in the 60th minute after TRH administration. In middle-aged subjects T3 analysis in the 60th minute of the test is not crucial, but in the elderly it is. It is well known that all thyroxine (100%) in the organism is produced in thyroid cells. As for T3 30% is produced in thyroid gland cells. The rest of 70% is produced after the catalytic influence of seleniumdependent (12) heterogenous enzymatic complexes of 5-deiodinase in external fenolic ring of the thyroxine molecule especially in the liver (40%), sceletal muscles (5%), kidneys (17%) and the thyroid gland (20%). Ageing makes these enzymes less active leading to a possible syndrome of the low T3 in the elderly. Our previous studied revealed lower concentrations of serum T3 in 19% of subjects aged over 65. This finding refers to a very important detection of serum T3 sixty minutes after the beginning of TRH test. These parameters are the »golden standard« in the estimation of the swift, immediate thyroid gland reserve.
Essential biological action of TRH lies in the stimulation of TSH secretion from adenohypophysis. TRH also has numerous other effects: it stimulates the prolactine liberation from lactotrophic cells of adenohypophysis, can cause hypothermia (13) , decreases the need for nutrition not altering the need for water intake. Influence of TRH on the nutritional needs can be diminished by antagonists of dopamine receptors (14) . TRH has an influence on the motor activity, it changes the electroencephalographic activity similarly to the effect of amphetamine and tricyclic antidepressants (15) and has an originally antidepressive effect.
In order to express its action, TRH first has to react with specific receptors on the external side of the anterior hypophysis cells membrane (16) . This bimollecular process is reversible, with the dissociation constant of 10 -8 mol/L. The new complex dissociates with the biological half-life (T 1/2 ) of 14 minutes. In a complex interaction between TRH and receptor place at the cell membrane, phospholipids of the membrane have an important role. Guanosine triphosphate (GTP) and adenosine triphosphate (ATP) may inhibit the linkage of TRH to the receptor. Another condition for TRH activity is the activation of adenylcyclase with the increase of cells cAMP (3) . Similar action has dibutyril cyclic adenosin monophosphate (dbcAMP), although its action is more intensive towards the growth hormone (GH) than towards TSH. TSH secretion stimulated by TRH is a very complex process and it depends on the concentration of calcium ione at both sides of the cell membrane (17) , so that all substances that alter the calcium concentration simultaneously alter TRH stimulation of adenophypophyseal TSH secretion (18) .
There is a dependence between the number of receptor places at the external side of adenophypophyseal basophil cells and TRH; the level of their interaction is influenced by this dependence. It is experimentally confirmed (19) that the number of receptors is greatest on the first day after birth, and it gradually decreases, and by the 16 h day it has the same value that is characteristic for an adult animal. It is also experimentally confirmed that there are TRH-like substances in the anterior and posterior hypophyseal lobes (20) , but also in other tissues (21) . Tissues that contain TRH-like substances are more sensible to the effect of thyroxine.
TSH stimulates all aspects of the growth and the function of thyrocytes. This finding has confirmed the fact that elderly persons have higher initial values of TSH concentrations, but the biological answer to TSH is not strong as expected. Our previous studies (22) confirmed the decrease in the high affinity TSH receptors in thyrocytes membranes in the elderly as compared to the middle-aged subjects. TSH very quickly dissociates from the complex with the receptor, i.e. complex TSH-receptor energetically does not last enough to activate adenyl-cyclase system and cell Gregulatory proteins, so that the expected postregulatory biological answer (synthesis of enzymes necessary for oxydative cell processes) does not happen. Liberated T3, T4 after thyroglobuline molecule proteolyse depend on lysosome energetic potential, but also on the degree of thyroglobuline molecule iodination. Elderly persons exert lower basal and stimulated concentrations of thyroid hormones as compared with the middle-aged persons. There are also differences connected with the sex; female elderly persons (23) have higher basal values of T4 p(t) < 0.01) than males. On the other hand, in males basal T3 is higher than in elderly females (24) .
Biochemical alterations provoked by the administration of hypothalamic thyrotrophin hormone (TRH) are very complex and they appear in a very short period of time. They are important for the clinical practice, giving the possibility of assessment of the real state of the thyroid gland function. They can also predict the possible thyroid activity by measuring the value of the thyroid reserve. The value of the immediate thyroid reserve in elderly female subjects is lower as compared to the niddle-aged control group of subjects.
Estimation of TRH stimulated TSH in the 20th and the 60th minute and T3 and FT4 in the 60th minute of TRH test gives a very solid and rational method of the thyroid gland function estimation, as well as the estimation of the thyroid gland reserve. Kratak sadr`aj: Tireotropnim hipotalamusnim hormonom (TRH) je obavljen test kod 62 osobe `enskog pola, prose~nog `ivotnog doba od 72 godine, s ciljem da se analizira stimulisano dejstvo TSH, da se oceni neposredna tireoidna rezerva i da se odrede racionalni parametri koji pouzdano odra`avaju mogu}u funkciju {titaste `lezde starijih osoba. Zaklju~eno je da su biohemijske promene izazvane davanjem hipotalamusnog tireotropnog hormona veoma kompleksne, ali va`ne za klini~ku praksu, jer omogu}avaju procenu aktuelnog stanja tireoidne funkcije. Tako|e je zaklju~eno da procena TSH odgovara po TRH stimulaciji u 20-tom i 60-tom minutu testa, kao i procena T3 i FT4 u 60-tom minutu testa predstavljaju pouzdan i racionalan metod procene tireoidne funkcije i rezerve.
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